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Introduction 1 2
Performance reliability is defined as the consistency or reproducibility of a test over repeated 3 trials in the same individuals [11] . Some inherent biological and technical variation in 4 continuous measurements is expected [1] . Therefore, quantifying the degree of such variation 5 is important when assessing the true performance change in research and practice [12] . To 6 help address this, reliability studies should report the degree to which repeated measurements 7 vary for individuals (relative reliability) and monitor changes over time (absolute reliability) 8 [1] . Knowledge of learning or practice effects (defined as a systematic change in scores during 9 performance of a novel exercise) should also be considered for the detection and interpretation 10 of genuine performance changes [19] . 11
12
The Wingate anaerobic test (WAnT) is the most popular method of assessing anaerobic 13 exercise performance in athletic and general populations [3, 25] . A traditional 30 second 14
WAnT has been shown to be valid, reliable and sensitive [5] . More recently, 6-, 10-, 20-second 15
WAnT protocols have been proposed as shorter, effective alternatives to the 30 second WAnT 16
[2, 10, 19, 28]. However, due to differences in sprint durations, populations and protocols 17 direct comparisons of performance reliability between the studies should not be made. 18
19
For example, current knowledge on the performance reliability of cycle sprinting suggests that 20 reliability data from one sprint duration should not be applied to sprints of different durations. 21
Sprint tests of longer duration appear to be more reliable than those of shorter duration, 22 perhaps because independent errors in individual repetitions (defined for cycle tests as 23 individual pedal revolutions) tend to cancel themselves out as more repetitions are completed 24
[12]. A study by Mendez-Villanueva & Bishop [19] assessed reliability of the 6 s sprint with 25 participants sprinting in a standing position meaning the data cannot be applied when the sprint 26 is conducted in the more common seated position [18] . Furthermore, reliability results may 27 also differ between genders as non-athletic females appear less reliable in measures of power 28
Participants were weighed using the same calibrated digital scale before each trial to ensure 11 accurate resistance on the flywheel. Participants were blinded to elapsed time and cadence 12 during sprints, and were not provided with information regarding their performance until they 13 had completed all trials. 14 15
Measurements 16 17
For each sprint, PPO and MPO were measured. Assessment of performance reliability was the 18 focus of the study, so no additional measurements were made. Other measurements would not 19 have enhanced the quantification of reliability, and may have interfered with participants' 20 preparation and/or performance during the sprints, influencing the reliability data. Peak power output and MPO for males and females across all trials in both sprints are in Table  18 1. For males, there was no significant main effect of trial (F3,27 = 2.2, P > 0.05) and no 19 interaction effect (F3,27 = 0.54, P > 0.05). However, there was a significant main effect of 20 sprint duration (F1,9 = 22.0, P < 0.05). Peak power output in the 6 s sprint was significantly 21 greater than the 30 s sprint across all trials (P < 0.05, d = 1.86, 1.53, 2.41, and 1.38 for trials 22 1-4, respectively). Similarly, there was no significant main effect of trial (F3,27 = 2.3, P > 0.05) 23 or interaction (F3,27 = 1.0, P > 0.05) for MPO, but there was a main effect of sprint duration 24 (F1,9 = 730, P < 0.05), with MPO significantly greater in the 6 s sprint than the 30 s sprint 25 across all trials (P < 0.05; d = 12.11, 15.18, 15.44, and 18.94 for trials 1-4, respectively). For 26 females, there was no significant main effect of trial (F3,27 = 0.83, P > 0.05) and no interaction 27 effect (F1.97,17.72 = 0.47, P > 0.05). However, there was a significant main effect of sprint 28 duration (F1,9 = 34.5, P < 0.05). Peak power output in the 6 s sprint was significantly greater 1 than the 30 s sprint across all trials (P < 0.05, d = 1.50, 2.19, 2.71, and 1.80 for trials 1-4, 2 respectively). There was no significant main effect of trial (F3,27 = 0.3, P > 0.05) or interaction 3 (F1.48,13.32 = 1.27, P > 0.05) for MPO. However, there was a main effect of sprint duration (F1,9 4 = 110.7, P < 0.05), with MPO significantly greater in the 6 s sprint than the 30 s sprint across 5 all trials (P < 0.05, d = 5.83, 7.77, 6.84, and 7.14 for trials 1-4, respectively). 6 7 For PPO, there was a significant main effect of gender for the 6 s sprint (F1,9 = 42.0, P < 0.05) 8 and the 30 s sprint (F1,9 = 43.5, P < 0.05). Peak power output was significantly greater (P < 9 0.05) in the males across all trials for the 6 s sprint (d = 4.05, 2.87, 2.11, and 2.56 for trials 1-10 4, respectively) and the 30 s sprint (d = 2.54, 2.38, 2.88, and 3.58 for trials 1-4, respectively). 11
For MPO, there was a significant main effect of gender for the 6 s sprint (F1,9 = 44.4, P < 0.05) 12 and the 30 s sprint (F1,9 = 64.1, P < 0.05). Mean power output was significantly greater (P < 13 0.05) in males across all trials in the 6 s sprint (d = 3.53, 2.71, 2.41, and 3.15 for trials 1-4, 14 respectively) and the 30 s sprint (d = 3.78, 3.19, 3.26, and 3.93 for trials 1-4, respectively). 15 16 ** which may help to explain conflicting findings regarding the presence of a practice effect. 2 3 No significant difference in PPO or MPO across trials for females appears to refute the 4 suggestion that females may be less reliable than males [12] . However, females demonstrated 5 a notably lower random variation for PPO in trials 3-4 of the 6 and 30 s sprints. Therefore, it 6 may be useful to familiarise females to Wingate testing if the aim is to detect genuine mean 7 changes in PPO between trials. Females also demonstrated more between-trials error in PO 8 measures than males. 9
10 Participants in the current study recorded significantly greater PPO in the 6 s sprint than the 11 30 s sprint across all trials (Table 1) . Lower PPO in the 30 s sprints was probably not due to 12 residual fatigue from having undertaken the 6 s sprint ~15 min earlier, as pilot work confirmed 13 that 15 minute rest was sufficient to recover from the 6 s sprint before performing the 30 s Test sensitivity of both sprint durations was generally marginal (Tables 2 & 3) . Athletic 21 participants appear to be more reliable in measures of PO than non-athletic participants [12] . 22
Participants in the current study were physically active, but not training for a specific sport or 23 experienced at cycle sprinting. Therefore, these participants may have demonstrated 24 sufficiently large within-participant performance variation that, while not affecting actual PO 25 measures across trials at the group mean level, did lead to larger within-participant variability 26 (SEM), thereby impacting on test sensitivity. It would have been interesting to investigate this 27 further by replicating the analysis of McLellan et al. [17] and splitting participants into "high 28 variability" and "low variability" cohorts. Unfortunately, sample sizes were not sufficient to 1 take this approach. 2 3 Males recorded significantly greater PPO and MPO than females across all trials for both 4 sprint durations (Table 1 ). This finding was expected, as it has been consistently demonstrated 5 that males produce significantly greater absolute and BM-relative PPO and MPO than females 6 during Wingate tests [8, 22] . While scaling PO to other anthropometric values, such as lean 7 BM, can significantly reduce or negate this gender difference [24] , the purpose of the current 8 study was not to evaluate gender differences in PO. Therefore, additional scaling was not 9 undertaken. 10 From a practical standpoint, no significant difference in PPO or MPO across trials for the 6 11
and 30 s Wingate tests in males and females suggests that researchers or practitioners using 12 these tests to evaluate performance may not need to employ a familiarisation to control for 13 practice effects. However, the mostly marginal test sensitivity in both sprint durations for both 14 genders highlights another important practical application. Using a physically active sample 15 unfamiliar with cycle sprinting to assess a performance intervention using the Wingate 6 or 16 30 s test may not provide sufficient sensitivity to quantify the ability of the intervention to 17 make a worthwhile change. Therefore, if attempting to judge the potential use of an 18 intervention in a particular population, for example trained athletes, it is important to move 19 beyond convenience sampling to recruit participants that reflect as closely as possible the 20 population that the intervention aims to target. Failure to do so may result in the intervention 21 being incorrectly discarded due to lack of efficacy. If the recruited sample does not adequately 22 reflect the target population, caution should be used when extrapolating results of 23 interventions that use the 6 or 30 s Wingate test as the performance measure. 24
25
One potential limitation of this study is that menstrual cycle stage was not documented, 26 which may have affected the results. However, the influence of the menstrual cycle on PO in 27 females is contentious and evidence suggests that menstrual cycle staging has no significant 28 effect on cycle sprint performance [6, 16, 20] . Additionally, completion of the 6 and 30 s 1 sprints on separate days would have allowed the order of the sprints to be randomised. 2
Finally, time of day of testing was not consistent between-subjects for logistical reasons; 3 however, it was consistent within-subjects. 
